THE ALTERNATIVE FUTURES OF THE INTERNATIONAL CENTRE FOR BIOSALINE AGRICULTURE:
From salinity research to greening the desert
CONTEXT
What are the futures of the International Centre for Biosaline Agriculture (ICBA)? Should ICBA continue its very successful current trajectory? Or, given anticipated changes in the mid-and longterm future global environmental and technological futures, should ICBA expand its mandatemoving into new areas and types of research and moving toward a partnership organizational structure? If ICBA expands or transforms its mandate, what new skill sets will be required for directors, scientists and administrative staff? How can ICBA ensure not only that it stays rigorous and relevant but leads in a rapidly changing world? These and other questions/futures were explored in a two day strategic planning/foresight workshop on November 25-26 th , 2012 in Dubai.
i
Hosted by ICBA's board of directors and Director General, the workshop used methods and tools from the emerging discipline of Futures Studies to articulate strategic pathways for ICBA. Those providing expert input included over 50 scientists and directors (from R&D international organizations, governments' ministries, and universities) as well as donors and partners from the UAE Ministry of Environment and Water, Environment Agency -Abu Dhabi, Islamic Development Bank, McGill University, BADEA and others.
Instead of merely setting five year strategic goals, the foresight process explored alternative futures -scenarios -and visions of ICBA's futures. These futures formed strategic pathways that ICBA could endeavor to embark on. By exploring alternative scenarios, ICBA's plans and planning process could become more robust and resilient to external changes in technology, demography, politicaleconomy, and culture. As well, given that the UAE itself is planning for 2030, ii ICBA needed to take a longer-term horizon for its plans. The futures thinking approach is a response to a query by one scientist, asking: "how do we reinvent ourselves and re-market ourselves to convey that we are not just repeating the experiences/work of the first 12 years."
iii It is not that ICBA has not been successful. Indeed, since its founding in 1999 through the leadership of the Islamic Development Bank, the OPEC fund, the Arab Fund for Economic and Social Development and the Government of the United Arab Emirates, "ICBA has led the way in research on problems and solutions for agricultural productivity in saline conditions" (ICBA 2013a, 1) . The number of staff has grown from 25 in 1999 to 65 in 2014, with over 50% having higher education degrees (Phd and MSc). The budget has grown from 3,250,000$ (3,000,000 from core donors and 250,000 from external donors) to 11,531, 812$ (7,000,000 from core donors and 4, 531,812 from external donors). Significantly, in 2010, the Ministry of Water and Environment and the Environment Agency -Abu Dhabi extended its agreement with the Islamic Development bank and increased its support for ICBA. However, given external changes -the nature of science, the development of peer-to-peer social networks, demographic shifts, the geopolitics of the world economy, and climate change -the question is can ICBA remain successful? What should ICBA do differently over the next ten plus years? Should it reposition itself? Expand its knowledge areas or focus on a few core areas?
The context of the question of reinvention is that the future is not likely to be stable but rather we should expect dramatic changes, particularly in the areas of food, water and climate (Barber, 2007) . As articulated by the Board and Management of ICBA:
To ensure food security, by 2050, the agricultural sector must produce enough food for a population of 9.1 billion, while providing employment and environmental services, and adapting to climate change. Studies have shown that to increase the world food production by 2050, we will have to increase agricultural production in marginal environments. Food security is closely linked to water security. Ensuring water security means using all water resources, not only freshwater, efficiently (ICBA, 2013, 1) .
Water security is a global issue tied to survival and social well-being and economic growth. As articulated by the World Economic Forum (2013):
Water security is one of the most tangible and fastest-growing social, political and economic challenges faced today. It is also a fast-unfolding environmental crisis. In every sector, the demand for water is expected to increase and analysis suggests that the world will face a 40% global shortfall between forecast demand and available supply by 2030.
This outlook bears potential for crisis and conflict since water lies at the heart of everything that is important for human life: food, sanitation, energy, production of goods, transport and the biosphere as such; water ensures not only mere survival of humans, but also social wellbeing and economic growth. In addition, water is a renewable yet not inexhaustible resource -it cannot withstand constant over-extraction and being depleted faster than being renewed. What is more, water cannot be substituted.
The water needs for future generations are being compromised (Absar, 2013; Absar, 2014) . It is not just increased demand that is an issue, but the requirement to adapt to climate change. This means developing adaptive capacity as (ICBA, 2013, 11) .
Farmers who grow a wide range of crops lessen their risks, especially as climate change advances. If one crop fails all is not lost because they can still harvest others. But many farmers in marginal environments have difficulties finding varieties adapted to their particular farming conditions and getting hold of seed.
Methods
Within this challenging context, ICBA sought not just to focus on current issues, but explore emerging issues (Molitor, 2003; Talib, 2010) and develop alternatives (Amara, 1981; Sardar, 1999; Dator, 2005; Shakweer and Youssef, 2007) . The purpose of the meeting was thus to rigorously brainstorm alternatives (preferred and other) and based on these futures, offer strategic advice to ICBA. The future was thus considered an asset (Shapiro, 1992; Foucault, 1973) , an active aspect in the present (Burke, 2009; Gore, 2013) , to be used as a transformational tool (Milojevic 2013) . Six working groups, comprised of six to seven participants each, ensured that discussions were diverse and stakeholders heard.
Six Pillars
The workshop design was based on the "Six Pillars" foresight (Mapping, Anticipating, Timing, Deepening, Creating Alternatives and Transforming) approach (Inayatullah, 2007; 2008) . Similar to other significant foresight perspectives (Boulding, 1995; Saul, 2001; Voros, 2003; Dator, 2009 ), this approach consists of an initial session where the current future is questioned and alternative futures as well as supporting narratives -myths and metaphors (Lakoff, 2004; Thompson, 1981) articulated. Subsequent sessions followed the six pillars model where there is an accompanying method or tool for each pillar: (1) The first pillar, mapping, uses the future triangle (the pull of the future, the push of the present and the weight of the past) to develop an initial map of the future. (2) The second pillar, anticipating, disturbs or challenges the map through emerging issues analysis (weak signals that could transform the strategic environment of ICBA, in the areas of new water and food technologies, as well as geopolitical and organizational changes such as the rise of CHINDIA and citizen-led crowdsourced science, as well as the genomics revolution) and the implications of these changes on ICBA (articulated through the futures wheel). Timing the future, the third pillar, explores the structural patterns of history, particularly cyclical, linear, pendulum and spiral models of social change. Macrohistorical structure is thus used to bring insight to the foresight process, for example what arethe long-term futures of the Arab Spring (a linear, cyclical, or spiral phenomena?) (Inayatullah, 2011; . (4) Deepening the future through causal layered analysis links the litany of events with systemic causes with the worldview perspectives and deeper narratives (Inayatullah, 2004; Wu, 2011; Conway, 2012; Hoffman, 2012; Sheraz, 2013; Wahi, 2013; Inayatullah and Milojevic, 2014) . Core metaphors are debated and new stories emerge -the future is deconstructed and reconstructed. (5) The fifth pillar uses scenario planning to explore alternative futures, to ask what is missing, and to explore outliers. (6) Finally, the sixth pillar, transforming the future uses visioning and backcasting to create strategy. This pillar focuses on adding texture to the vision of the future and seeing the vision not as a goal but as present, as real. From this reality, the process of backcasting articulates strategic processes and projects that need to be initiated to realize the preferred future.The process, while logical and sequential, allows for multiple ways of knowing: head (data and reason), heart (stories, metaphors and expressions of desired futures) and hands and feet (what do we do next).
On the first day, within the group format, participants questioned the current future and then used the future triangle to articulate visions of ICBA. This was followed by a presentation on emerging issues likely challenge the current visions. Using the futures wheel, participants developed first and second order implications of these issues.
On the second day, participants debated the various visions and then unpacked the visions using causal layered analysis. Scenarios planning was used to search for gaps in thinking, was there any thing missing? The day concluded with visioning and collective backcasting; with what needs to occur to take the visions to reality.
While this article focuses on the visions and strategies that emerged, it is worth noting some of the emerging issues and the insights gleaned from causal layered analysis. Some of the emerging issues working groups explored included: (1) 3d printed meat, (2) the use of genetic engineering to increase the tolerance of plants, (3) a wetter climate in the MENA region, and, (4) technology that produces low cost and low environmental impact fresh water. Through the futures wheel method, they then used these issues to articulate first and second order impacts to 2025. For example, if by 2025 there was a way to produce fresh water cheaply and with low environmental impact, this could lead to a reduction in the need to use saline water and concomitantly ICBA's niche in salinity research would become far less important. Food production would increase dramatically and proverty would likely decrease. ICBA's mandate would need to shift to focus less on salinity and more on innovative technologies in the production and distribution of fresh water. And if there was a wetter climate in the MENA region by 2025, food production would likely increase, new pests and diseases might emerge and new human skills would be needed to manage the shift in climate. Indeed, the focus could be on drainage and flood production. ICBA's mandate would certainly need to shift from biosalinity research to climate change adaption strategies. Emerging issues analysis and the futures wheel challenged participants to move out of the comfort zone and explore disruptive possibilities. This was done so that their scenarios and visions could be more robust in capturing the uncertainty of tomorrow.
Emerging issues

Causal layered analysis
Causal layered analysis was used primarly to explore how other key stakeholders would respond to the visons and scenarios being developed. Groups generally discovered that different stakeholders had competing needs and saw the future quite differently. For example, farmers were less interested in scientific studies and more in employment opportunities created by new technologies. This was especially important as a way to keep youth as their communities aged. Donors were focused on evidence that the strategy would work. For them this meant: innovation that was concrete, that was widely applicable and that would have a high impact for the return. For the private sector, again, scientific studies were less important than profitability and visibility. And: research had to be collaborative, where they were included in the process. For professional scientists working in the biosalinity area and helping create new futures, what was most important was job satisfaction, opportunities to interact with others and participatory research and development. Thus even if the vision was shared, it meant something different to the varied stakeholders. The main insight was that irrespective of the strategy each stakeholder must be understood from their own perspective and engaged in ways that are meaningful for them. There is no "one size fits all answer" in participatory research. In addition, CLA was used to structure the vision and scenario incasting process, thus each future included both strategies and defining metaphors.
SIX VISIONS AND PATHWAYS
From the two day deliberations, six visions for the futures of ICBA emerged. While there is considerable overlap amongst the visions, it is important to note their difference. Firstly, should ICBA stay wedded to its core strength (biosalinity) or expand in new areas (new technologies and crops); and secondly, should its stay within its current centre structure or pursue different organizational models (from the current to the one stop knowledge shop to distributed partnerships). The first group imagined iv ICBA as a cutting edge leader in developing crops and technologies focused on marginal environments. ICBA by 2023 would be known for its "innovative biosaline research for development, trusted and respected by stakeholders worldwide. An Innovative Centre, contributing solutions to Food Security in marginal Environments and improving the smallholders' livelihood."
A CUTTING EDGE LEADER
-Take in image 1
While biosalinity would remain a focus, given likely increases in salinity, water and food insecurity globally, ICBA needed to add to its expertise domains. It could do so by truly becoming international, covering more geographical regions, seeing salinity as an opportunity and creating new products or using salinity as an input into industrial products. In addition, ICBA needed to move from pure research to product oriented research using state-of-art technologies such as Omics. v Doing so, was a step by step process, and certainly not doing it alone, but with partners. Concrete steps forward include investing seed money in new crops and technologies (selecting a few to begin with); entering new partnership arrangements and through partners ensuring research is industry-linked. Participatory research need to include farmers as they are considered central to the success of ICBA.
As a first step, as ICBA sought to expand, it needs to hire the right people and develop a young scientists program. As the Chairman of the Board said, in his imagination of the future, "ICBA is the preferred place to work for young scientists." To create this vision, ICBA has to transform its current story-metaphor, that of a sole goose to a flock of geese, which is organized and synchronized and can swiftly move and adapt to changing conditions. If ICBA did not make these changes, it is likely it would be absorbed by another institution or far worse, lose its relevance.
ICBA MAKES A DIFFERENCE
The second group generally shared the vision of the first. However, they wished to build on ICBA's successes to expand on its biosalinity niche. As part of their focused niche, they argued that ICBA needs an integrated approach. ICBA needs to, "not look at crops but go beyond to look at the genomics and genetics of salt-tolerance in them." It needs to move its investment toward molecular genetics, focusing on research on "how to transfer genes from wild relatives and halophytes to domesticated crops." As with the first group, they consider farmers as critical stakeholders for the success of ICBA. Indeed, the Centre needs to more closely work with farmers to identify current problems and then solve them. And they need to go beyond current demand issues to future problems likely to be faced by farmers and develop potential solutions for them. As with the first group, partnerships are deemed crucial. Expansion should only be in areas where it is possible to make a difference -for example, the whole area of soil and water salinity and halophytes.
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This group stressed that the Centre has done some good work in the past, but it should do more in terms of transferring the research outcomes to the stakeholders, especially to the host country, the UAE. To deliver this "difference", strong governance and performance are required. This would require not just more scientists but more effective support (knowledge management, communication and marketing, and leadership skills) and the ability/capacity to better communicate success stories. In their metaphor of the future, they saw ICBA as a star, shining in the landscape of other research centres and institutes. And how might ICBA realizes these celestial heights? Their strategy was clear:
(1) A strategic plan with a clear vision and annual roll out plans (2) Redesign the centre with improved facilities and advanced technologies (3) Enhance human resources capacity with top notch scientists with required skills to do high quality research (4) Engage in participatory innovative research that connects with farmers' concerns (5) Successfully engage in technology transfer to farmers through strategic alliances and partnerships (6) A mid-term evaluation is suggested after five years, to make necessary adjustments including bringing in novel technologies to achieve the strategic goals
THE EXPLORER -INNOVATIVE NEW TECHNOLOGIES
While the first two groups generally remained focused on biosalinity, other groups dramatically expanded the mandate of ICBA; for example, the third group focused far less on biosalinity and more on overall food security. They titled their vision of ICBA's future as "Innovative technologies for applied agricultural research to enhance food security". vi They saw this future emerging because of an overall deterioration of resources leading to increased hunger and a desire by governments and companies to engage in research that could urgently solve these problems. Solutions are not just in the known areas of increased efficiency (crop per drop and crop per unit land area), sustainability, or precision agriculture as well as integrated water, plant, land and nutrient management but also in new digital, bio and nanotechnologies. The core purpose of exploring new technologies for ICBA is to reduce poverty.
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Their vision is seen as an iterative approach divided into five objectives:
(1) Increase food production by increasing plants tolerance to salinity through genetic engineering and breeding which will enable more use of saline waters and saline soils (2) Use less water for irrigation, i.e., waterless agriculture (3) Apply bio and nanotechnologies to develop non-conventional crops (4) Upscale ICBA's experiments using local farms and well trained farmers (5) Examine the adaptation of modified vegetations in other regions of the world In this future, ICBA's ability to expand its partnership with the private sector, agro-business companies, and government agencies to gain donor and commercial funds is based on its capacity to deliver solutions to poverty for increasing food supply, alleviating poverty, and enhancing food security. It could, for example, as one expert said: "evolve into an agri-business incubator/innovations platform that facilitates the creation of competitive agri-business enterprise through technological development and commercialization." To do so requires moving from the rather slow conventional hypothesis based science to discovery science, what one participant called the "Google model of discovery" -Big data, location based, person and community tailored, interactive, iterative and solutions-based.
A governance model would need to be installed that enables scientists to be rewarded for innovation. The challenge for this future is delivery -partners, farmers, donors, and government agencies would all be excited by this future as long as there are results. In this sense, this future is moderately higher risk and higher reward than staying focused in the biosalinity area within the current centre/institute organizational structure.
To move toward this future, a new narrative and metaphor would be required for ICBA. Participants in this group recommended the "Explorer". The explorer is well-equipped, well trained and well prepared. Instead of only focusing on the present, the explorer focuses on emerging technologies.
Along with a new metaphor, it is essential to prepare short, medium, and long term plans and milestones in addition to preparing all required resources including human and financial resources, materials, facilities, and work strategies. They thought that it would be important to communicate ICBA's strategy and plans with stakeholders to seek the political endorsement and funding resources. Evaluation throughout the ten years period is required to ensure the delivery of agreed outcomes to stakeholders where refining and modifications could be introduced.
As a marketing campaign, they suggested the brief would be: "Smart agriculture leads to smart children." Thus they seek to move away from niche agriculture or large agriculture towards "smart" precision agriculture (minimum input agriculture using biosensors) to enhance productivity, to create a smart future.
ONE STOP SCIENCE SHOP
The fourth group wished to change the mandate of ICBA, transforming the organizational structure of ICBA from an international research centre to a "One stop science shop" -a knowledge hub. In this future, ICBA not only develops knowledge at the centre through its own scientists, but also collects and disseminates information from other salinity science researchers. This information is then made easily available to stakeholders through new digital technologies. The information is tailored; that is, it is based on the problem the farmer/person is facing and thus directly relevant (and rigorously researched). This personalized information would diminish farmers' reluctance to adopt new ideas. The generation of knowledge from science would focus on: (1) food scarcity, (2) poverty alleviation, (3) protection of rural livelihoods, and (4) environmental protection.
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The starting point of their vision for the future of ICBA was seeing salinity as an opportunity and not as a problem. They forcefully argued that salt water could be profitably used in industry -salt could be harvested -especially as salinity was likely to expand. It was a resource to be taken advantage of. A scientist commented "We have to rethink our paradigm". Through this framework, ICBA could be a leading science centre as well as a facilitator building alliances and an educational and capacity building leader through research and strengthening the links between farmers and policymakers. It is important that ICBA goes on this pathway because the future is likely to be turbulent -demand for food will be higher and new types of crops will emerge. ICBA has to focus on the -idealistic -goal of using all the saline land and water so supporting the production of an addition 42$ billion worth of food across the world.
To do so, it requires the following steps: first, enhance ICBA's research focus (on discovery science); second, as with the other groups, develop alliances and partnerships across the globe; third, develop the digital infrastructure for innovation; fourth, develop and refine new products; and fifth, use new products and the intellectual property behind them to become a knowledge bank/hub.
It is important to note that participants did not see the knowledge bank/hub as passive; rather, for them ICBA was an active change agent. Their image of a knowledge bank/hub; however, it was neither an industrial nor digital one; rather, it was embedded in nature. New products, processes, inventions and innovations would occur through seeing salinity as an opportunity -from the ground up!
PARTNERSHIP FOR FOOD PRODUCTION -HIGHER PROFIT -A DISTRIBUTED CENTRE
The fifth group continued the theme of expanding the mandate of ICBA and changing the organizational structure. Their concern was far less on the type of research or the crop area but more on the nature of organizational and institutional relationships required to realize this future. They understood that as ICBA expands its mandate from biosaline agriculture to water and beyond, it needs to ensure that it does not lose focus or disappear (because of "other strong players in this area). It needs to differentiate yet leverage the benefits from partnering.
Their solution was a future called, "Food Innovation Network and Development". The partners all hold a shared view of protecting agriculture. This is crucial because of limited and degrading resources and because of the need of food security in a highly turbulent world with an expanding population being made increasingly vulnerable by climate change.
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For them, the crucial story to transform was that of "ICBA is small, if alone". Through partnerships it could expand. As one expert wrote: "ICBA needs to establish strategic partnerships with advanced research institutions to contribute to different disciplines and inputs required for an integrated" research approach. ICBA could be, for example, said one participant: "a specific well-defined niche in a network," or ICBA could be the hub with other organizations as its nodes, as in the previous vision of the future. But who specifically are these potential partners? Participants argued for the following dividing them into three areas: short, medium and long-term:
(1) Short term: donors, digital media, and technology providers (2) Medium term: land planners, water treatment companies, agribusiness and farmers (3) Long term: consumers group, health and nutrition, regulators, capacity builders, food industry, and global policy makers (UN, World Bank)
With these partners they imagine a future wherein ICBA makes a technological breakthrough; for example, in the area of efficient water use (40% coming from total waste water). This leads to increased food security in the driest regions such as the Middle East and North Africa.
ICBA thus moves from marginal resources research to higher profit research and looks at biotechnology breakthroughs, different types of agriculture, aquaculture, and hydroponic.
vii Their metaphor of the future had three parts as illustrated below: partnership for food production (people networked hand to hand), in the middle is a green plant in a green house, showing precision agriculture (smart innovation)!
The strategy to create their desired future was two pronged. First, develop short-term partnerships. Second, use these to develop medium and long-term partnerships. These could be in a number of forms -vertical, coordinated or distributed peer-to-peer. At the same time, tailor action for specific local issues; for example, "help solve the effect of nuclear plant cooling on marine collars."
Partnerships as well could change through time: from vertical-based centres to networked-based peer-to-peer models of interaction where collaboration was the mode (Ramos, 2013; Bauwens, 2012) . In this future, larger centres would initially see ICBA "not as a competitor but a partner with complementary research-for-development capacities on issues of salinity and water scarcity in agriculture." Over the long-term, new complementary relationships could emerge, and if executives and scientists demonstrated effective leaderships skill sets (high emotional intelligence, marketing, foresight), win-win arrangements could result.
THE OASIS -LIFE IN THE LAND OF CONTRASTS -MAJOR TRANSFORMATION
The last group had the most audacious vision, moving ICBA from its current mandate to a far expanded one; where, ICBA helped create the Artificial Oasis based on new technologies that create and use renewable fresh water and renewable energy to recreate desert oases for the 21 st century (Baker, 2013) . The headline for this future -by 2023 -is: "ICBA is able to green the deserts with tomorrow's technology." As with earlier groups, they believed this is possible by identifying new technologies ICBA could invest it and finding suitable partners to financially share risk and scientific knowledge. They believed that this goal is possible through leadership that could expand the number of partners and "turn competitors into partners". They also suggested that donors should be diversified, as with the earlier group. As with other groups, they believed there are strong pushes that could lead to this future -increased salinity and food security, to begin with. Their vision is of technology that can produce low cost and low environmental impact fresh water from natural water resources and urban wastewater. With this possible innovation, the niche in salinity would reduce and change ICBA's mandate to innovative technology in producing freshwater. While this may be a long-term goal, participants believed that it is possible by 2023 for ICBA to move from its narrow focus to a broader one of creating an artificial oasis that integrates the human, animal, plant, soil, weather and water spheres to produce a sustainable community providing economic and lifestyle opportunities for professionals and members of society, both young and old, including women.
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To realize this future, ICBA needs to invest in scientific-technological expertise, along with deep partnerships with stakeholders and relationships with farmers. Based on technological developments and feasibility, the strategy could be scaled up and refined. Their compelling image of the future was "a land of contrasts". ICBA, in this future, is able to commercialize these contrasts and transform the dry to wet, the saline to fresh, the poor to "empowered".
ANALYSIS
What then are the common themes and patterns in these visions of the future? The following table articulates these along five variables: headline, systemic change, culture and research, metaphor, and strategy.
- Take in table 1 While there is considerable overlap -all are optimistic and confident that ICBA will continue to lead innovation -the main differences between these visions is the level of partnership and the nature of scientific and technological innovation (within the paradigm, the current problem-based approach or outside the paradigm, emerging technologies-based).
While all visions agreed that ICBA needs to enhance its partnerships with other stakeholders, the issue was the level of partnership, from traditional stakeholder engagement to a niche to a far more distributed network as with the "Partnership for food production". The ability to create more novel type of partnerships -knowledge bank, networked, open source science and emerging technology identification -is dependent, argued participants on a primary factor. This was the nature of human resources at ICBA -the type of people at ICBA. That is, are ICBA employees only traditional research scientists or those with broader skill sets (emotional and leadership intelligence) and communication and marketing skills, participatory action research, and are they willing and able to take risks?
The second difference was the nature of ICBA's mandate. While challenging to the current businessas-usual future, the "cutting edge leader" and "ICBA makes a difference", do not foundationally alter the mandate of ICBA, but significantly expand the scope of the current research work. The other visions, however, change the mandate by suggesting a move to discovery science instead of hypothesis science, that is, to not just focus on efficiency enhancement but on the new bio/digital/nano technologies and the commercial opportunities they provide.
Integrating these two unknowns -the nature of ICBA staff and the type of research -the issue then is: does ICBA have the top level scientists to engage in discovery science? This question was generally answered by the envisioning of a future where ICBA did not need to itself employ top-level scientists as success could be delivered through ensuring that ICBA was part of a broader network of partnerships. And as the "Production for food partnership" group suggested, partnerships can be of different levels -some short-term, some medium-term and some long-term. The challenge was to continue to transform ICBA's culture so that it could turn competitors into partners.
To move toward outside the current paradigm research, success was dependent on ensuring that the "right" people could help create partnerships so that ICBA could solve tomorrow's problems today.
However, there was concern among the "ICBA makes a difference" group that focusing on tomorrow's technologies was far too risky. ICBA may be unable to compete with other international organizations; it may thus lose its biosalinity niche and lose funding from its donors. More important was to focus on current within the paradigm issues by upgrading leadership and governance and thus enhancing efficiency, effectiveness and gain funding -fixed and project based.
A mid-response was that while this strategy was sensible, this was not an either-or situation. ICBA, while enhancing leadership and governance, could through the partnership model, begin to explore new solutions, identify emerging technologies, engage in anticipatory action research, and take steps into the future. As winning strategies emerged, it could begin to transform itself over the next ten years.
RISKS
While there are certainly some differences as to the futures-orientation of the visions -some stayed present based concerned that ICBA may lose its niche in alternative futures and others imagining a virtual oasis with ICBA Leading the way through novel partnerships-all were clear that the highest risk was in doing nothing, in making no changes. Thus, there is a clear mandate for change.
An overall risk was that by not adding value (whether through leadership and governance; new types of research or new types of partnership) funds would recede and overtime ICBA would disappear.
Another risk identified was engaging in pure research but not being able to impact the commercial world. The risk here is that the wrong type of people work at ICBA, high aptitude in traditional science but not able to disseminate the research, to share success stories, and to work synergistically with partners. ICBA would thus become a technocracy and overtime not be able to adapt to changing external conditions (demographics, climate change, funding models) and thus eventually lose touch with its mission. A related risk is that ICBA focuses only on the public sector, and loses funding opportunities by not working with all potential stakeholders particularly commercial organizations.
A final risk was that by moving outside its mandate, ICBA would lose its niche and be unable to compete with other international organizations.
Thus four risks were identified:
(1) Doing nothing, staying within the current default future (2) Not adding value, either through performance management and governance-leadership, or through new types of partnership and research (3) Engaging in pure research and not impacting the commercial world (4) Moving from what is already working in the biosalinity area to broader, integrated, exploratory, discovery science as ICBA may not be able to compete in these new spaces and thus lose its niche and funding However, participants saw far more opportunities than risks. Indeed, all were optimistic about ICBA's future, believing ICBA could only go from strength to strength. Engaging in a foresight process focused on visions of the future was to many an indicator of ICBA's continued innovation. With the dramatic technological, cultural, political and environmental changes that the region was undergoing, ICBA was considered to be perfectly poised to ride these waves of change and invent robust transformative alternative futures.
FOUR CORE FUTURES
Based on these visions of the futures of ICBA, four scenarios were developed post-workshop. These are presented to simplify the strategies and options entailed.
CUTTING EDGE LEADER THAT MAKES A DIFFERENCE
In the first scenario, ICBA's leadership in biosaline agriculture is strengthened through conducting research and performing development projects in key crops and technologies. Size and funding are substantially increased but ICBA stays focused on its biosalinity niche. In this future, ICBA would increase its size potentially to 200 scientists and researchers with a budget of a $100 million, becoming a preferred place to work for young scientists.
The biosalinity focus would remain. "Performance management" would be the key focus. Its strategy would be to (1) Hire the right people for its long-term strategy, (2) Focus on a few important (new and existing) crops and technologies as recommended through action learning workshops with farmers and other stakeholders, (3) Develop robust relationships with partners, and (4) Develop research that is industry-based. The risk in this future is that by focusing on what executives and scientists already know, the opportunities in unknown partnerships, technologies and new research processes are not adequately explored, and thus, opportunities lost.
EXPLORE NEW TECHNOLOGIES; USE THEM TO BECOME A KNOWLEDGE BANK/HUB
In this scenario, ICBA, while having one eye on the past, is also foresight focused. It innovates through investment in science and technology and through partnerships. It uses salinity as an opportunity and develops new scientific expertise and leadership capacities. This future is essentially about anticipating new technologies in biosalinity and beyond -the full ecosystem-and through partnerships, solving current and emerging problems. The informational and knowledge dimensions of ICBA become more and more important in this scenario. Most likely by 2023, the name of ICBA would have changed to reflect its new mandate. However, this would only happen if it was able to deliver and actually increase food production and reduce poverty in the target regions and globally. Biosalinity research is one aspect, not the total product and research line for ICBA. As part of its strategy, here similar to the earlier scenario, finding the right people, developing partnerships, investing in new technologies and crops, and gaining some success stories is crucial. The risk in this scenario is that the organizational structure of ICBA is too rigid -bureaucratic, unable to explore the unknown, and overly focused on the present. To be successful in this future, the organizational structure will need to transform to a far more "enterprise" networked knowledge economy model.
NEW TYPES OF PARTNERSHIPS
The third scenario as well expands the mandate of ICBA but focuses less on particular crops or technologies and more on developing short, medium and long-term partnerships. These could be along specific crops or particular innovations; they could be university level relationships; they could be commercial partnerships; or with international organizations. Partnering could be creative, from the traditional partnerships (donor based, vertical), to issue-based partnerships to distributed partnerships where the relationships are developed through virtual connections. The notion of local was thus challenged, suggesting ICBA could be global and local at the same time. To engage in the partnership future, ICBA would need to employ scientists who had high leadership skills sets (emotional intelligence, an understanding of funding models, and a willingness to share information), otherwise the partnership model would fail. With appropriate human resource/leadership development, this becomes a low risk and high reward future.
THE GREAT JUMP
This fourth scenario is the high risk, high reward future. The focus is on technological breakthroughs that makes the desert into an artificial oasis. It means focusing on new technologies and finding funders for this research. The reward is making ICBA a global leader; the risk is that if it moves away from its core mandate of biosalinity research, then it may lose funding. However, it is crucial, as participants suggested, to have a vision that forces the organization to move outside of its comfort zone and reach for new possibilities. The risk in this future is that organizational membersexecutives, scientists and staff -are unable to adapt to dramatic changes, and being and living on the cutting edge. For this future, a change in organizational structure and in leadership development would be necessary.
STRATEGIC PATHWAYS
In terms of strategic pathways, there is a great deal of similarity amongst all the groups. Generally they were all confident that ICBA would continue to meet the changing needs of farmers, funders, scientists, other institutes and the host UAE government. They were also confident that ICBA would continue to leverage its history and skill sets, to continue to be ahead of the curve, using foresight to innovate and invent desired futures.
Based on the vision(s) identified, the specific first step is human resource development, or getting the right people. However, this is dependent on the preferred future (type of research, level of partnership, future-based).
The second step is identifying new crops and technologies -and there is debate on how close to the traditional mandate ICBA should follow. Some believe the highest risk is to stay within the current mandate and others fear that ICBA may lose its niche and its competitive edge if it strays too far from its mission.
The third step, and this is universal, to seriously engage with partners -farmers, donors, the UAE government, other institutes and centres. There are marked difference as to whether partnerships are merely agreements for joint projects or a version of outsourcing or the far more distributed peer to peer networks, where there is a partnership on a particular issue -with IP sharing -but not on every issue. However, in every vision of the future, participants strongly asserted that the future of ICBA lies in closer, more robust, and more knowledge-based partnerships. What was clear was that the worst case was ""ICBA is small, is alone". The best case was "turning competitors into partners."
The fourth step was ensuring that partnerships resulted in more commercial research and discoveries that could lead to positive benefits in increasing food production and poverty reduction.
In conclusion, the participants advised ICBA to focus on four strategic pathways to success:
• Human relations and capacity development -"hire the right people"
• Research in identifying new crops and technologies "find the new products"
• Developing robust cooperative partnerships with stakeholders -"create new friends"
• Using leadership, science and partnerships to develop commercial research that could reduce poverty and increase food production -"solve tomorrow's problems today"
LINK TO THE STRATEGIC PLAN
Subsequent to the foresight workshop, ICBA developed its strategic plan document. It is important to note that nine significant links are made between the foresight workshop and the strategic plan, that is, the foresight workshop directly, as intended, influenced the direction of the organization.
First, is the primacy of innovation:
The new strategy takes innovation as a core principle. Applied research will be directed to innovative solutions to food and water security in marginal environments, applying new technologies including biotechnology, developing multiple uses for wastewater and seawater, becoming a pioneering knowledge hub, and extending and deepening our partnerships. With the help of our partners we will innovate, build human capital, and encourage the learning that is fundamental for change (ICBA, 2013a, ii) .
Second, is the time horizon. Instead of the normal three to five year perspective, the new strategy goes ten years and beyond:
The new strategy considers the dynamics of land and water resources, and the likely impacts of climate change and other challenges to agricultural production and food security in the next decade and beyond (ICBA, 2013A, 4) .
Third, is the focus on collaboration:
The most important contributions that ICBA will make in the next ten years will be in research innovations and enabling innovations in saline and marginal environments. Stakeholder involvement will be crucial in formulating the next generation of agricultural innovation in marginal environments. ICBA will facilitate interactive innovation, through sophisticated networking systems to make the most of collective intelligence and advances (ICBA, 2013A, 4) .
Fourth, is the integration, ie "new areas of research will span the food-water-energy nexus." (ICBA, 2013a, 4) including the assessment of natural resources in marginal environments, climate change impacts and the environment, crop productivity and diversification, aquaculture and bioenergy, and food and nutrition security (ICBA, 2013a, 6 ).
Fifth, is the role of strategic alliances and partnerships in enabling innovation.
ICBA will continue to enhance existing alliances and develop new strategic alliances with core regional and international donors, foundations, and other funding bodies, by developing knowledge and building capacity to support their missions. Through joint efforts and synergies, and by aligning goals and objectives, the strategic alliances will directly address challenges in alleviating food and water insecurity and poverty. ICBA will work with allies to streamline priority areas of research for development. (ICBA, 2013a, 9) Sixth, as articulated by group four, ICBA will develop a knowledge hub, a one stop science shop.
Building on this ethos of sharing knowledge, ICBA will increase efforts and commit resources to share existing and new knowledge on understanding and managing agricultural systems and water resources in marginal environments. A new initiative, a knowledge hub, will be a focal point for exchanging knowledge -drawing in knowledge and feeding knowledge into other knowledge repositories. As a one-stop shop for information on sustainable management and use of marginal resources for agricultural production and environmental protection, the knowledge hub will bring together and link people, broker knowledge, and foster communities of practice, thus ensuring that as many people as possible have open access to research findings and practical advice. The knowledge hub will exploit new digital technologies to enable virtual meetings, workshops, conferences, webinars, and e-forums (ICBA, 2013a, 11).
Seventh, given the focus on new knowledge technologies in the foresight process, it is not surprising that they feature heavily. ICBA intends to develop Agri-business incubators to help local communities: (1) raise agricultural productivity, (2) link farmers to markets, (3) reduce risks and vulnerabilities and (4) enhance environmental sustainability.
This initiative will help new entrepreneurs and enterprises with technologies and commercialization. Handholding support will range from helping conceptualize viable businesses to setting up and scaling up operations. Services offered will include business mentoring, preparing business plans, support with dealing with rules and regulations, and providing common facilities. Consultants will be available to transfer agricultural know-how and technologies developed by ICBA and other partners (ICBA, 2013a, 9) .
Eighth, to achieve these goals, capacity building is central, as mentioned in the strategic pathways, "finding the right people". In the strategic plan this is translated as developing a "resilient organization [that] has the capacity to anticipate, learn and adapt." (ICBA, 2013a, 17) . Concretely, in the context of diversity and gender balance, ICBA intends to ensure that its senior scientists partner with scientists from other organizations and institutions and post-doctoral fellows. And, in the context of a changing world economy, ICBA intends to:
encourage creative staffing arrangements to support research, including full-and part-time employment, secondments, internships, fellowships, and joint appointments with partner institutions (ICBA, 2013a, 13).
And, ninth, and perhaps the most crucial, is that the vision and mission of ICBA has changed. Following the workshop, ICBA has shifted from being focused on only biosaline environments to all marginal environments (ICBA, 2013a, 3):
To be the global Centre for Excellence for innovative agriculture in saline and marginal environments. And its mission is now: To work in partnership to deliver agriculture and water scarcity solutions in marginal environments.
RECOMMENDATIONS FOR FORESIGHT PRACTITIONERS
For foresight practitioners keen to create similar projects, it is important to note the following:
1. Ensure that the core leadership is behind the project, especially the CEO.
2. Ensure that the process design models the result desired. That is, if a participatory vision is necessary than the foresight design needs to ensure the hearing and inclusion of multiple voices.
3. That the entire process is best structured as a learning journey. In this journey, some outputs are concrete new goals; others are more process based such as learning about new paradigms and finally some are narrative based, about finding personal and organizational metaphors that transform. Multiple ways of knowing are crucial.
4. With scientific groups, it is crucial to ensure that methods and tools are clearly explained and defined and that participants use data and their mutual expertise to create knowledge themselves, that they own the futures space, instead of being lectured or presented to. 5. The modes of presentation need to be mixed: formal presentations of case studies and data with workshop discussions with role-playing (of scenarios, for example).
As much as possible, mind, heart and hands/feet need to be activated. 6. Room design is crucial. If a participatory workshop is desired then the room needs to allow movement of people and ideas. Flexible seating, flip charts, and areas to sit comfortable are all crucial details. 7. Ensure that the conference report goes back to all participants for comments so the process remains inclusive. Foresight projects are complex and adaptive, they are not finished with the final report but with cycles of implementation. 8. And, finally, that the implementation process includes not just new actions, but supporting metaphors and measures of success aligned to strategies and the vision.
Foresight projects are thus learning journeys where when there is support from leadership, a conceptual methodological framework that includes multiple ways of knowing, and a facilitation process that is both focused on the strategic output and the honouring of multiple narratives, transformation is quite possible.
CONCLUSION
In conclusion, based on the evidence of stated objectives, the foresight workshop appears to not just have created new visions and enhanced capacity and goodwill for ICBA and its stakeholders, but these visions have become operationalized in the strategic plan, which is currently being implemented (ICBA, 2013b) . This has occurred largely as the design and format was partnershipbased. It brought and included voices from many scientific groups. This was not an Olympian vision from one person high above but the best and brightest working together. Legitimacy of foresight was gained by ensuring that the methods were structured and along with rational analysis that there was time (slow) and space (room design) for creative metaphorical thinking. Discussions were free flowing but disciplined staying focused on the mission of identifying new visions for ICBA. Having the core leadership -the director-general, the board and senior scientists -champion the long-term has been central to moving from vision to strategy to implementation leader 
ICBA makes a difference
